INTRODUCTION
After the surgical treatment of mandibular fractures, the most common complication cited in the literature is infection followed by malunion. Much of the literature is in agreement that oral sepsis and displacement of fracture segments strongly relate to complication rate; the role of other factors is less well defined. Although the use of prophylactic antibiotics has long been accepted as standard procedure, its use in fractures remains controversial.
In a study of 64 patients with compound mandibular fractures, Zallen and Curry 1 found a complication rate of 50.3% in patients who did not receive antibiotic coverage compared with a complication rate of 6.25% in those who did. Conversely, Paterson et al. 2 concluded that prophylactic antibiotics actually increased the incidence of infection, observing a 58% infection rate with resistant organisms arising in patients previously treated with prophylactic antibiotics. Furthermore, few authors have attempted to develop a scientific basis for the timing and duration of prophylactic antibiotic use. Current practice can be traced to a 1961 study in which antibiotics given 4 or more hours after wound contamination were found to be ineffective. 3 The purpose of this study is to analyze factors affecting the incidence of long-term complications after the repair of mandible fractures. In addition, this study examines the impact of prophylactic antibiotic use and timing. Rather than duplicate prior retrospective studies of complication rates, the present study makes use of aggregation across groups of complication sets and antibiotic use, whereby sensitivity for effect of antibiotics are maximized. 
METHODS
Institutional review board approval was obtained to review medical records located through a digital database search of ICD9 codes with a prefix 802.x. The medical records of all patients with mandible fractures treated surgically over a 5-year period were retrospectively reviewed for information regarding type and timing of antibiotic usage, location of fracture, associated injuries, mode of treatment, length of hospitalization, lag time to repair, patient demographics, history of substance abuse, and etiology. The presence of a mandible fracture was confirmed by clinical examination and radiography. Antibiotic prophylaxis consisted of clindamycin 600 mg or cephazolin 1 g given intravenously 30 minutes perioperatively or clindamycin 300 mg three times daily or cephalexin 500 mg four times daily orally from the time of diagnosis or postoperatively if so used. Patients with clinically "open" fractures (associated with mucosal injury or exposed bone) or apparent dental caries received antibiotics at the time of presentation and postoperatively. Mandibulomaxillary fixation (MMF) was used in all fractures where supported by suitable dentition. When plates were used for rigid fixation, noncompression single plates were always placed at the inferior border, monocortical second plates were placed at the superior border in the absence of suitable dentition for MMF, and multiple plates were used for multiple fractures. Lag screws were not used in the series presented. All patients received oral chlorhexidine gluconate rinses pre-and postoperatively. Follow-up visits were reviewed for patient signs and symptoms of complications documented by the treating surgeon. The development of infectious and other complications after surgery, specifically, the development of abscesses, fistulae, malunion, or hardware exposure were also recorded. Malunion was defined as complete healing in improper positions possibly precipitating clinical malocclusion. Nonunion was defined as a persistent fracture without evidence of interfragment bony healing.
Continuous variables were reported as either the mean Ϯ SD or median with interquartile range. Categoric variables were reported as proportions among those with recorded values. Comparisons between those with and without long-term infectious complications were accomplished using a nonparametric MannWhitney test for continuous variables and either 2 or Fisher's exact test for categoric variables.
RESULTS
A total of 271 patient records were reviewed and included in the study. Patients ranged in age from 14 to 68 years with a mean of 31. Demographics and fracture etiology is summarized in Table I . Among those at least 14 years of age, 18 (6.6%) developed a long-term complication. These included abscess (n ϭ 4), infection (n ϭ 1), malunion (n ϭ 5), nonunion (n ϭ 3), and hardware exposure (n ϭ 9). Several of the 18 subjects had more than one infectious, long-term complication. There were no apparent differences in the age distributions for the two groups (P ϭ .194). Cause of injury was not found to be statistically significantly different between the two groups (P ϭ .224); however, there is a trend toward more falls compared with other causes (22.2% vs. 9.5%, P ϭ .101). The prevalence of concurrent facial trauma is similar in both groups (P ϭ 1.000). Sex is also similar, and a majority of the study subjects are male (P ϭ .507). In consideration of other independent risk factors, time in intensive care, length of hospitalization before and after repair, and lag time to repair, had no effect on the development of complications (Table II) .
The most significant positive relationships were discovered between tobacco, alcohol, drug use, and long-term complications (P values 0.045, 0.028, 0.021, respectively) ( Table I ). As might be expected, males were more likely to be injured because of assault. Gun shot injury, however, was similar in each sex. Females were more likely to be injured because of motor vehicle collisions and falls, and one was injured because of spousal abuse. Age was similar for males and females, although those who are injured in a fall were older (37.8 Ϯ 15.8 vs. 30.8 Ϯ 11.1, P ϭ .036).
There were no apparent differences in the site of injury between those who developed a long-term complication and those who did not. In addition, there were no significant differences whether MMF was used (Table III) . Those who underwent plating were more likely to develop Only substance abuse was significantly related with an increased complication rate. MVC ϭ motor vehicle collision.
long-term complications than those who did not (P ϭ .044) (Table IV) . Seventy-five percent of patients received antibiotics during the course of study. There were no statistically significant differences in proportions of those receiving antibiotics or those with or without long-term infections. Among those who did receive antibiotics, there are no statistically significant differences in proportions for each of the periods listed in Table V . Proportions are based on, for example, any antibiotic use recorded (either at injury, both, or during all 3 periods) and are not independent. A higher number (83%) of the patients who developed an infection or related complication actually received antibiotics at some point in the course of their injury compared with only 75% who did not develop a complication. This difference was not statistically significant (P ϭ .575).
DISCUSSION
The results of our study support the finding that there is no association between antibiotic use and the incidence of complications. We used a unique approach of aggregating groups of combinations of antibiotic usage, looking for statistical trends that would be sensitive to any influence on outcomes and found none. No significant difference in the incidence of complications among those Intensive care, length of hospitalization before and after repair, and lag time to repair had no effect on the development of complications. ICU ϭ intensive care unit. Three fourths received antibiotics at some time during the course of study. There were no statistically significant differences in proportions of those receiving antibiotics for those with or without long-term infections. Among those who did receive antibiotics, there are no statistically significant differences in proportions for each of the periods listed. ABX ϭ antibiotics.
receiving antibiotics preoperatively, perioperatively, or postoperatively was identified. In his 1996 article, Ellis 4 notes that fibrous union is a common complication of infection associated with rigid internal fixation, which he attributes to a lack of osseous tissue formation caused by an induced hypoxic environment.
No statistically significant relationships between complications and demographics, fracture site, lag time to repair, or length of hospitalization was found. The development of infection, nonunion, and related complications does correlate with a history of tobacco and alcohol use and fracture plating, however. Any potential bias(es) appeared to have no impact, positive or negative, on the incidence of complications in either group.
The incidence of complications in the present study (6.6%) is similar to other studies emphasizing a generalizable patient population and technique. Although potential criticisms of the study include variability in technique and operator experience, this did not result in a higher overall complication rate than the available body of literature. Conversely, the inclusion of multiple practitioners, rather than relying on a single surgeon, has the effect of minimizing the statistical influence of individual technique or operator style on outcomes. The observed higher complication rate in fractures requiring rigid fixation is anticipated because of selection bias toward more severe injuries and multiple fractures, and this information is provided only for comparison purposes between groups. A comparison of reduction techniques is outside the scope of this study, however, and it is not the authors' intention to make any generalizations based on this particular finding.
The variability in antibiotic use is actually a statistical strength because variability increases the reliability of a correlation, if found. Similarly, the lack of a correlation is strengthened by the same variability. Aubabaker and Rollert 5 designed a prospective, double-blind, clinical study to investigate the effect of postoperative antibiotics, in addition to perioperative intravenous antibiotics, on the prevention of infection of mandibular fractures. This was compared with the use of a similar course of perioperative intravenous antibiotics but without postoperative oral antibiotics. Similarly, their results demonstrated no statistical difference in the rate of infection between patients receiving antibiotics perioperatively (12.5%) and those receiving antibiotics perioperatively and postoperatively (14.3%). The observed infection rates are comparable with those reported by Bernstein and McClurg. 6 In the present study, substance abuse significantly correlated with an increased incidence of complications independent of antibiotic use. Haug and Schwimmer 7 theorized that alcohol and drug abuse adversely effect bone healing secondary to impaired nutrition and circulation. In a retrospective study of patients treated at Harlem Hospital, Hall and Ofodile 8 found that the prevalence of drug addiction and alcoholism contributed to a high incidence of poor oral hygiene and a delay in seeking medical care. Passeri et al. 9 found a difference in patients who abused intravenous and oral drugs, alcohol, and nonabusers of 30%, 19%, 15%, and 6%, respectively.
CONCLUSIONS
In the present study, the rates of infection in the aggregate groups were comparable with those of previous studies where antibiotics were used. In their study of fibrous union of the mandible, Haug and Schwimmer 10 conclude that failure to use antibiotics was not a risk factor and stressed medical and social risk factors. This is further evidence that the antibiotic regimen has no effect on the incidence of complications; however, further studies providing more data on other relevant factors, such as alcohol and drug abuse, delay until treatment, type of treatment, location of fracture, adequacy of reduction, and type of antibiotic, are needed to support our study. There is ample evidence to question the routine use of antibiotic prophylaxis in mandible fracture repair, and a prospective, double-blinded study may be justified.
